A comparison of chlorophyll-a fluorescence in brown algae (Macro-cystis integrfolia, Fucus vesiculosis), green algae (Scenedesmusobliquus, Ulva sp.) and higher plants (bean, corn) show differences in the relative fluorescence intensities and induction time courses which charcterize each type of plant. These differences are not reflected in either the maximum fluorescence emission in the presence of 3-(3,4-dichlorophenyl)-1,1-dimethylurea (F.) (Fig. ld) .
II and associated antennae pigments in the various classes of plants. The time course differences are observed only in the absence of 343,4-dichlorophenyl)-1,1-dimethylurea and appear, therefore, to be electron transport dependent. During induction, the peak in fluorescence (F,) is much lower in all ofthe alpe studied than in the higher plants. Exogenous 02 strongly quenches F, in all plants studied and our data indicate that the low F, in the alge can be partially accounted for by endogenous 02 quenching.
aquarium at 15°C with a 16 h photoperiod. Phaseolus vulgaris and Zea mays were greenhouse grown under natural illumination; plants used were 2 to 4 weeks old. For Fmav' determinations in bean and corn, 8-mm leaf discs were floated on an aqueous solution of IuM DCMU in the dark for 1 h prior to measurement. To determine Fmav in seaweed, 8-mm discs were suspended in a seawater solution of IMm DCMU for I h in the dark; kelp blade discs were first suspended in seawater for 30 min to allow partial removal of the mucopolysaccarides which interfere with DCMU inhibition. All seaweeds were kept at 10 to 1 5C in seawater until used.
The fluorescence measuring apparatus, stainless steel pressure cell, and data acquisition technique have been previously described ( 12) . Blue actinic light (Corning filter 4-96) was adjusted to 10 w m-2 at the sample.
All fluorescence determinations were done using dark-adapted samples for more than 1 (Fig. ld) .
02 reversibly quenchedf, in all plants studied (Fig. 1, a, b, c) .
The 02 quenching curves (Fig. 2) (Fig. 2) . The result is similar to that previously reported for bean, Scenedesmus obliquus, and chloroplasts from spinach and lettuce (1 1, 12). In Table I (c) During the initial induction of photosynthesis (5-10 s), the (Table I) supports these results if 02 is assumed to be the quencher ofSf.
We have shown the endogenous quenching off, to be greater in the brown algae than in higher land plants. As (8) .
Although electron transport may be more sensitive to 02 in algae than in higher plants (2, 5) , it is also possible that internal concentrations of 02 are higher in algae. Dissipating endogenously evolved 02 may be more difficult for aquatic algae than for higher land plants as boundary-layer resistances to gas exchange are much higher in an aqueous environment. For example, CO2 uptake has been shown to be limited by boundarylayer thickness in Macrocystis pyrifera (13) . Increased electron transport to endogenous 02 in seaweeds and other algae may partially account for the low light saturation of photosynthesis observed in the brown algae (10, 14) .
